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1

PIPE SUPPORT DEVICE FOR
TRANSFORMER

TECHNICAL FIELD

The present invention relates generally to a pipe support
device used 1n a transformer. More particularly, the present
invention relates to a pipe support device for a transformer,
which 1s configured to absorb vibration while supporting a
pipe provided on the surface of an outer housing of the
transformer.

BACKGROUND ART

A transformer 1s a converter that changes the magnitude
ol alternating voltage and current by using electromagnetic
induction. Pipes for various purposes are installed on the
outer part of an outer housing that constitutes the appearance
of the transformer so as to cool and maintain 1nsulating o1l.
Each of such pipes has a predetermined length, and fluid
flows through the inside thereof, so vibration 1s likely to
occur in the pipe. In addition, vibration generated in the
outer housing 1s transmitted to the pipe, so vibration and
noise may occur in the pipe.

The vibration generated in the pipe causes wear of a valve
connected to the pipe, thereby reducing the durability of the
valve, increasing the replacement cost of the valve, and
causing the malfunction of instruments connected to the
middle of the valve. Accordingly, the serious problem that
the transformer 1s stopped from operating may occur. Fur-
thermore, the vibration of the pipe generates noise, causing,
noise problems in the area i which the transformer 1s
installed.

Accordingly, the pipe positioned on the outer surface of
the outer housing of the transformer i1s required to be

uninfluenced by the environment of the outer housing such
as heat transmitted from the outer housing.

DISCLOSURE
Technical Problem

An objective of the present invention 1s to solve the above
problems occurring 1n the prior art and to support a pipe such
that vibration does not occur 1n the pipe provided on an outer
surface of an outer housing of a transformer.

Another objective of the present invention 1s to prevent
the influence of heat generated 1n the outer housing from
being transmitted to the pipe.

Technical Solution

According to the characteristics of the present invention
in order to accomplish the above objectives, the present
invention provides a pipe support device for a transformer
provided on an outer surface of an outer housing constituting
an exterior of the transformer to support a pipe, the device
including: a support base positioned on each of supports
fixed to the outer housing; an elastic supporting pad seated
on the support base and made of an elastic material; a pipe
holder having an arched portion partially surrounding the
pipe while the pipe 1s positioned on the elastic supporting,
pad, a flange portion of each of opposite ends of the arched
portion being coupled to the support base; and an elastic
close-contact pad brought into close contact with the pipe
holder and an outer surface of the pipe therebetween by the
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2

arched portion of the pipe holder, the elastic close-contact
pad being made of an elastic material.

The arched portion may be configured to have an arched
shape and bring the elastic close-contact pad into close
contact with the outer surtace of the pipe, the arched portion
being configured to be orthogonal to the flange portion.

A corrugated pattern may be provided on a surface of the
clastic close-contact pad.

The pattern may be provided on the surface of the elastic
close-contact pad being in close contact with the pipe.

At least one end part of the elastic close-contact pad may
be connected to the elastic supporting pad to be integral
thereto.

The supports may be located at predetermined intervals
on a reinforcing member provided on the surface of the outer
housing.

An interval between the supports may be determined
according to natural frequency of the outer housing to stop

the pipe from resonating with the outer housing.

Advantageous Elflects

The pipe support device for a transformer according to the
present invention can achieve the following etlects.

In the present invention, the elastic supporting pad having,
clasticity 1s arranged between the support base and the pipe,
and the elastic close-contact pad having elasticity 1s
arranged between the pipe holder and the pipe. Particularly,
the elastic close-contact pad being 1n close contact with the
pipe by partially surrounding most of the outer surface of the
pipe has a corrugated pattern formed on the surface thereof.
Accordingly, the transmission of vibration and noise 1s
blocked by the elastic supporting pad and the elastic close-
contact pad. Particularly, the transmission of vibration and
noise 1s more reliably blocked by the pattern of the elastic
close-contact pad.

In addition, 1n installing the pipe support device of the
present invention, supports are provided, and the support
base 1s arranged on each of the supports. Particularly, the
support 1s located on the brace of the outer housing, and the
pipe 1s spaced apart from the outer housing by at least a
predetermined interval by the support. Accordingly, the pipe
1s not 1mnfluenced by the environment of the outer housing,
and due to the istallation of the support on the brace, noise
and vibration transmitted from the outer housing to the pipe
are mimmized.

Furthermore, 1n the present invention, the support base
connected to the support and the pipe holder bringing the
clastic close-contact pad into close contact with the pipe are
separately provided, and the elastic supporting pad 1s posi-
tioned between the pipe and the support base. Accordingly,
the transmission of vibration and noise between the support
base and the pipe holder 1s blocked by the elastic supporting
pad. Due to the blocking of the transmission of vibration and
noise between the pipe and the pipe holder by the elastic
close-contact pad, the present invention can reliably reduce
the transmission of vibration and noise as a whole.

DESCRIPTION OF DRAWINGS

FIG. 1 1s a sectional view 1illustrating a pipe support
device for a transformer according to an exemplary embodi-
ment of the present invention.

FIG. 2 1s an exploded perspective view 1llustrating the
configuration of the pipe support device according to the
embodiment of the present invention.
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FIG. 3 1s a side view illustrating the pipe support device
according to the embodiment of the present invention.

FIGS. 4(a)-4(b) show top plan views illustrating the type
ol patterns formed 1n an elastic close-contact pad constitut-
ing the pipe support device according to the embodiment of
the present invention.

FIG. § 1s a perspective view 1illustrating the pipe support
device installed on an outer housing of the transformer
according to the embodiment of the present invention.

MODE FOR INVENTION

Hereinbelow, an embodiment of the present invention will
be described 1n detail with reference to the accompanying
drawings. It should be noted that in adding reference numer-
als to the components of each drawing, the same compo-
nents have the same reference numerals as possible even
though they are displayed on different drawings. In addition
in describing the embodiment of the present invention, when
it 1s determined that detailed descriptions of related well-
known structures or functions hinder understanding of the
embodiment of the present invention, detailed descriptions
thereol will be omuitted.

In addition, 1 describing the components of the embodi-
ment of the present invention, terms such as first, second, A,
B, (a), and (b) may be used. These terms are only for
distinguishing the components from other components, and
the nature or order of the components 1s not limited by the
terms. When a component 1s described as being “connected”
or “coupled” to another component, the component may be
directly connected to or coupled to the another component,
but i1t should be understood that still another component may
be “connected” or “coupled” thereto between each compo-
nent.

As 1llustrated in the drawings, the pipe support device of
the present invention 1s configured to block the generation of
noise and vibration 1n supporting a pipe 1. The pipe support
device of the present invention 1s installed 1 the middle of
the pipe 1 which i1s cylindrical and has a predetermined
length, and functions to support the pipe 1 1 a specific
position.

A pipe holder 10 1s configured to surround at least half of
the outer surface of the pipe 1. Of course, the pipe holder 10
does not directly surround the pipe 1, but an elastic close-
contact pad 32 that will be described later herein 1s disposed
between the pipe holder and the outer surface of the pipe 1.
The pipe holder 10 has an arched portion 12 partially
surrounding the pipe 1, and a flange portion 14 1s provided
at each of the opposite ends of the arched portion 12. The
ﬂange portion 14 has a flat plate shape. The tlange portion
14 1s connected to the arched portion 12 to be orthogonal
thereto. The flange portion 14 has a coupling hole 16 formed
therein to be coupled to a support base 18 that will be
described later herein. The coupling hole 16 1s configured to
have a circular shape 1n the illustrated embodiment, but may
have the shape of a longitudinal hole. That 1s, the coupling
hole 16 may be formed as a longitudinal hole in which a
longitudinal axis 1s formed along a direction toward the
flange portion 14 from the arched portion 12. Thus, when the
coupling hole 16 1s formed as the longitudinal hole, the same
support device can be used even when the diameters of pipes
1 are somewhat different; pressure applied to the surface of
the pipe 1 by the arched portion 12 can be controlled; and an
area around which the arched portion 12 partially surrounds
the pipe 1 can be controlled. Therefore, even when there are
some dimensional tolerances, the longitudinal coupling hole
16 can cover the dimensional tolerances.
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The support base 18 1s made of the same material as the
material of the pipe holder 10, for example, stainless steel.
The flange portion 14 of the pipe holder 10 and the opposite
ends of the support base 18 are coupled to each other. In the
embodiment, the support base 18 1s configured to have a flat
plate shape. Particularly, in the embodiment, the support
base 18 1s configured to have a rectangular plate shape. A
through hole 19 1s formed 1n a position of each of the
opposite ends of the support base 18, the position corre-
sponding to the position of the coupling hole 16. The support
base 18 1s coupled to the pipe holder 10, and functions to
prevent the pipe 1 from being separated from the pipe holder
10. An elastic supporting pad 30 that will be described later
herein 1s provided between the support base 18 and the pipe

holder 10.

The coupling of the support base 18 and the pipe holder
10 to each other 1s performed by a fastener 20 fastened by
passing through the coupling hole 16 formed 1n the flange
portion 14 of the pipe holder 10 and the through hole 19 of
the support base 18. The fastener 20 1s composed of a bolt
22 and a nut 24. However, the fastener 20 1s not necessarily
composed of the bolt 22 and the nut 24, and may be
composed of anything as long as the support base 18 and the
flange portion 14 of the pipe holder 10 can be coupled to
cach other. In the embodiment, the fastener 20 1s composed
of the bolt 22 and the nut 24, and at least two nuts 24 are
used so as to prevent the nut 24 from being loosened from
the bolt 22 by vibration.

Meanwhile, while supporting the pipe 1, the elastic sup-
porting pad 30 1s installed to be positioned between the
support base 18 and the flange portion 14 of the pipe holder
10. The elastic supporting pad 30 1s preferably made to have
the same shape as the support base 18. The elastic supporting
pad 30 1s made of an elastic material such as rubber to absorb
vibration and noise. The elastic supporting pad 30 1s 1n close
contact with the support base 18 and the pipe 1 therebetween
to block the transmission of vibration and noise. At the same
time, the elastic supporting pad 30 1s located between the
support base 18 and the tlange portion 14 of the pipe holder
10 and blocks the transmission of vibration and noise
therebetween. To this end, a through hole 31 such as the
through hole 19 of the support base 18 1s formed 1n each of
the opposite end parts of the elastic supporting pad 30, so
that the bolt 22 of the fastener 20 passes therethrough.
The elastic close-contact pad 32 1s located between the
arched portion 12 of the pipe holder 10 and the pipe 1 to be
in close contact with at least half of the outer surface of the
pipe 1. In the embodiment, opposite end parts of the elastic
close-contact pad 32 are configured to extend to the surface
of the elastic supporting pad 30. However, each of the
opposite end parts of the elastic close-contact pad 32 need
not necessarily extend to the elastic supporting pad 30.

In addition, the elastic supporting pad 30 and the elastic
close-contact pad 32 are made separately 1n the embodiment,
but the end part of the elastic close-contact pad 32 may be
connected to the elastic supporting pad 30 to be formed
integrally thereto. Thus, when the elastic supporting pad 30
and the elastic close-contact pad 32 are formed 1ntegrally to
cach other, the total number of parts 1s reduced, and the
operation of mounting the pipe holder 10 to the pipe 1 can
be relatively easy.

A pattern 34 1s formed on a surface of the elastic close-
contact pad 32. The pattern 34 may be formed to have a
corrugation shape. FIGS. 4(a)-4(b) illustrate the shapes of
the pattern 34. In FI1G. 4(a), the pattern 34 has the shape of
a longitudinal channel and 1s configured alongside the pipe
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1 1n the longitudinal direction thereof. In FIG. 4(b), the
pattern 34 1s configured to have the shape of circular
grooves.

The pattern 34 decreases a vibration transmission rate by
reducing a contact area between the pipe 1 and the elastic
close-contact pad 32. That 1s, the rnigidity of the elastic
close-contact pad 32 1s reduced by reducing the contact area,
thereby reducing the transmission of vibration and noise.

Meanwhile, 1n the 1llustrated embodiment, the pattern 34
1s formed on the surface of the elastic close-contact pad 32
in close contact with the pipe 1, but may be formed on a
surface opposite the surface, that 1s, on a surface in close
contact with the pipe holder 10.

The support base 18 i1s installed on the support 40
mounted to an outer housing 52 that will be described later
herein. The support base 18 1s configured to be integral to the
support 40. The support 40 protrudes from the outer surface
of the outer housing 52 to be orthogonal thereto, and the
protruding length is set such that heat 1s not transferred from
the outer housing 352 to the pipe 1.

Next, 1 the present invention, FIG. 3 illustrates the pipe
1 mounted to the outer housing 52 of a transformer 50. A
brace 54 as a reinforcing member 1s 1nstalled as a grid shape
on the outer surface of the outer housing 52 to increase the
rigidity of the outer housing 52. The support 40 1s provided
on the brace 34, and the support base 18 1s seated on the
support 40.

Hereinaiter, the use of the pipe support device for a
transformer according to the present invention having the
configuration as described above will be described 1n detail.

As 1illustrated 1n FIG. 5, the pipe support device of the
present invention 1s 1stalled on the brace 54 provided on the
outer surface of the outer housing 52. The support 40 is
fixedly installed on the brace 54. An interval between the
supports 40 1s related to the natural frequency of the outer
housing 52. The interval between the supports 40 15 deter-
mined such that the supports do not resonate with the outer
housing 52, and the pipe 1 1s supported by the supports.

In the pipe support device of the present invention, while
the elastic supporting pad 30 1s placed on the support base
18, and the pipe 1 1s positioned on the elastic supporting pad
30, the pipe holder 10 1s fastened to the support base 18.

The bolt 22 passes through the corresponding holes of the
flange portion 14 of an end part of a side of the pipe holder
10, the elastic supporting pad 30, and the support base 18,
and the nut 1s fastened to the bolt 22 to hold the pipe. When
this operation 1s performed on the opposite end parts of the
pipe holder 10, the pipe 1 1s held by the pipe holder 10
including the support base 18.

In this case, while the elastic close-contact pad 32 1s
compressed between the pipe 1 and the arched portion 12 of
the pipe holder 10, and the elastic supporting pad 30 1s
compressed between the flange portions 14 of the opposite
end parts of the pipe holder 10 and the support base 18, a
side of the pipe 1 1s seated on the elastic supporting pad 30.

When this 1s done, the elastic supporting pad 30 can
prevent the transmission of vibration and noise between the
pipe holder 10 and the support base 18. Of course, the elastic
supporting pad 30 also blocks the transmission of vibration
and noise between the pipe 1 and the support base 18.

A part which has the largest area being 1n contact with the
outer surface of the pipe 1 1s the elastic close-contact pad 32.
The elastic close-contact pad 32 1s installed between the
arched portion 12 of the pipe holder 10 and the pipe 1.
Furthermore, the pattern 34 1s formed on the elastic close-
contact pad 32. The pattern 34 1s formed 1n the corrugation
shape on the surface of the elastic close-contact pad 32. Such

10

15

20

25

30

35

40

45

50

55

60

65

6

a pattern 34 lowers the rigidity of the elastic close-contact
pad 32 to reduce the transmission of vibration and noise
between the pipe 1 and the pipe holder 10.

Meanwhile, when the coupling hole 16 provided in the
flange portion 14 of the pipe holder 10 1s configured as a
longitudinal hole, the arched portion 12 can more reliably
bring the elastic close-contact pad 32 into close contact with
the outer surface of the pipe 1, particularly, with at least half
of the outer surface of the pipe 1 1n the circumierential
direction thereol while correcting errors due to the diameter
of the pipe 1, or the tolerance of the pipe 1 or the pipe holder
10.

In addition, 1n the case that the elastic supporting pad 30
and the elastic close-contact pad 32 are made integrally to
cach other, when the elastic supporting pad 30 and the elastic
close-contact pad 32 provided integrally to each other are
coupled to the pipe holder 10 and the support base 18
therebetween, the operation of fixing or positioning the
clastic close-contact pad 32 1s not required when the elastic
close-contact pad 32 1s assembled since a portion of the
clastic close-contact pad 32 i1s connected to the elastic
supporting pad 30. Accordingly, the assembly work can be
rapidly performed.

In the above, all the components constituting the embodi-
ment of the present invention are described as being coupled
to each other as one or being operated in the coupled state,
but the present mvention 1s not necessarily limited to the
embodiment. That 1s, 11 1t 15 within the scope of the present
invention, at least one of all of the components may be
selectively combined and operated. In addition, the terms
such as “include”, “compose”, or “have” as described above
means that the corresponding components can be inherent
unless specifically stated to the contrary. Accordingly, 1t
should be interpreted that other components are not
excluded, but may further be included. All terms, including
technical or scientific terms, have the same meaning as
generally understood by those skilled 1n the art to which the
present mvention belongs, unless otherwise defined. Com-
monly used terms, such as predefined terms, should be
interpreted as being consistent with the contextual meaning
of the related art, and are not to be interpreted as 1deal or
excessively formal meanings unless explicitly defined 1n the
present 1nvention.

The above description 1s only to 1illustrate the technical
idea of the present mnvention, but those skilled 1n the art to
which the present mvention pertains will be able to make
various modifications and variations without departing from
the essential characteristics of the present invention. Accord-
ingly, the embodiment disclosed 1n the present invention 1s
not intended to limit the technical spirit of the present
invention, but to explain 1t, and the scope of the technical
spirit of the present invention 1s not limited to the embodi-
ment. The scope of protection of the present mvention
should be 1nterpreted by the scope of the claims below, and
all technical spirits within the scope equivalent thereto
should be 1nterpreted as being included in the scope of the
claims of the present invention.

The mvention claimed 1s:

1. A pipe support device for a transformer including an
outer housing, the pipe support device being configured to
support a pipe at an outer surface of the outer housing, the
pipe support device comprising:

a support base positioned on a support;

an elastic supporting pad seated on the support base and

made of an elastic material;
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a pipe holder having an arched portion partially surround-
ing the pipe while the pipe 1s positioned on the elastic
supporting pad, a flange portion of each of opposite
ends of the arch portion being coupled to the support
base together with the elastic supporting pad; and

an elastic close-contact pad disposed between the pipe
holder and an outer surface of the pipe while being
brought into contact therewith by the arched portion of
the pipe holder, the elastic close-contact pad being
made of an elastic material,

wherein two ends of the elastic close-contact pad are
respectively seated on an upper surface of the elastic
supporting pad,

wherein the pipe 1s fixed 1 a space surrounded by the
clastic supporting pad and the elastic close-contact pad.,
and

wherein an upper part of the pipe 1s wrapped by the elastic
close-contact pad, and a lower part of the pipe 1s 1n
contact with the upper surface of elastic supporting pad
having a continuous plane.
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2. The device of claim 1, wherein the arched portion 1s
configured to have an arched shape and brings the elastic
close-contact pad into contact with the outer surface of the
pipe, the arched portion being configured to be orthogonal to
the flange portion.

3. The device of claim 2, wherein a corrugated pattern 1s
provided on a surface of the elastic close-contact pad.

4. The device of claim 3, wherein the pattern 1s provided
on the surface of the elastic close-contact pad being 1n
contact with the pipe.

5. The device of claim 1, wherein the support comprises
a plurality of supports located at predetermined intervals on
a reinforcing member provided on the surface of the outer
housing.

6. The device of claim 5, wherein the intervals between
the plurality of supports are determined according to a

natural frequency of the outer housing to stop the pipe from
resonating with the outer housing.

¥ ¥ * ¥ ¥
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